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Steelcase

Global leader — office furniture industry.
Network of over 600 dealers.
Approximately 13,500 employees worldwide.

Fiscal year 2008 revenue was $3.4 billion.
Mfg. space consolidation (13MM to 5.5MM ft2)

.

Sustainable growth via “industrial
reinvention.”

Strong set of core values.




Steeicase

Our three corporate

: : }‘?t M . . s .
Balance: Planet/ / Profit environmental initiatives...

1. Recycling & Reuse

2. Materials Chemistry
3. Life Cycle Assessment




Life Cycle Thinking
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How did DuBois begin to reduce water usage at
Steelcase? ...from inconsistent requests...

Steelcase pretreatment Steelc.:ase. ?UIOPW chain |
chemical buyer asked sustainability representative
DuBois for a price per asked DuBois to participate in
pound. the Green Suppliers Network

Y

 DuBois was reluctant to give only a price per pound — they also
did not think a “Green Suppliers” assessment at their Ohio
manufacturing plant was necessary; instead, they wanted to be
creative and asked for a demonstration opportunity or “assessment”
of Steelcase’s finishing system

» At first, our finishing technology group was not open to change
which might adversely affect finish quality

» Eventually, DuBois was given complete access to one of our lines
to conduct their demonstration



Steelcase locations with finishing operations
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Some of the pressures to reduce water use...
Water crisis in Georgia in the fall of 2007

“Exceptional” Drought Plagues the Southeast

Intensity:

DO Abnormally Dry

D1 Drought - Moderate
P D2 Drought - Severe
Bl D3 Drought - Extreme
Il D4 Drought - Exceptional

Drought Impact Types:

A = Agricultural (crops, pastures, grasslands)
H = Hydrological (water)
Source: htto//droughtunl.edu/dm

WWW.AGORAFINANCIAL.COM

We received a letter from the State of Georgia in
the fall of 2007 requiring a near-immediate 10%
reduction in water usage.



DuBois Chemicals Division facts

Headquartered in Cincinnati, Ohio

*80 year history of helping customers
|SO 14001 Certified

Markets include: Surface Finishing, Food, Paper,
Transportation, other Specialty markets

Applications include: Food C&S, Water &
Wastewater treatment, Facilities Maintenance,
Lubrication, MWF Fluids, Processing of Metals,
Plastics prior to paint, PSB’s etc.



Typical industrial spray washer




“TCO” Background

e “TCO” - Total Cost of Ownership , package of
information from US EPA’s Waste Management
Resource Center. Promotes “life cycle thinking” for
products and processes and incorporates cost of
operation into the equation.

e Adapted to apply to industrial washer system for
“snap shot” clarification of significant realities.

e Utilized as way to highlight and focus in on Key
Performance Indicators (KPI’s) for a given system.



Fundamentals of “TCO-ing”

Importance of getting a baseline that all can agree on.

Not usually just a water meter attached to supply to washer (gas meter,

labor hour clock, etc. either). This provides need to get creative. Do things
like:

— Turn off water make up source for time period to measure
depletion.

— Get into drain areas with bucket and stop watch.
— Completely measure system and assess out of service.
— Full inspection and observation of system in operation.

— Complete current state maps/documents for discussion and
agreement prior to proceeding.

Having a fully understood and agreed upon “Current State” is the only
way any “Future State” savings have credibility.



Steelcase Kentwood West Plant Kentwood, Ml

Projected Annualized "TCO™ Assessment - Line 1/2 Washer - updated December 15, 2007

Time Basis for Percent £'s per
Metric KPi Frame Reduction Reduction Unit
Sty 1 Temp red 1107 F to 100° F===== -33%
EMERGY BTU's annual Sty 2Temp red 110° F to 1007 Fre== -33% S5306710001bs* &
LABCR menu items annual Impact of RO waker on process -45%; per "event" ** 5
{oost & frequancy] sliminating “hard” scals & sludgs
WATER / SEWAGE Gallons, US annual 100% use & reuss of -8 S53.00 F CCF #** 5
"purifled” watar [via R
PROCESS CHEMICALS Gallons, US ammual rewer chemical Change-ups -12% Daily usage 5
lower chamical concantrations and charge up info.
only ona chemlcal stagas
Production yield/rework Costlevent annual re-work and scrap costs TBD under review 3

P
Bms

Financial
lmpact

{27,369.65)
{20,990.00)
{48,128 00)

{10,850.00)

Lo

|"TCD" mea.r Ciost of Ownership) impact on Steelcase

(107,337.65)]

|"TCO" (Total Cost of Ownership) impact on a Steelcase "production hour” 5

(26.83)]

* 0928907 Steelcase’s cost of coal only fo produce steam update from Mary Ellen Milka

= Cost figures provided by Mike Wamers for baseline & comparative benchmarking against the "DuBois concept™
o 022607 Steelcase’s water & sewer costing update from FL Bolinger

“=t - Chemical product cost figures assigned by DuBais vs. the Marketplace

“e Temp, Reduction so far, addifional changes in process to furn stage 1 heat off completely and further lowear or run Stage 2 only part time.

Nofe: Annualized fime perod inciudes 2 - 8 howr shift per day, § days per wesk, 50 wesks per year (4,000 productiion hours]

=rojected TOO Analysls - KWW 1-2 1216076



City Water

Process flow o drain

Steelcase -

KWW Plant - Line 3-4 washer

Pretreatment Washer - Current State - Prior to May 2007

Processed RO water - Virgin arch, counterflow make up
Process make up (as needed) from pressure side of pumg
Counter flow make up -fed as needed- to chemical stage(s)

DhBos

oL
i
-
Stg 1 Stg 2 Stg 3 I Stg 4
Chemical Chemical Rinss Chemical +
cleanenphos cleanarpnos sealer
[drain |

Cane Jod% Jmd% 1281%
pH 4.010 4.5 4.0t 4.5 451053
Temp 110-130 110-120 amo arhk
Cangd 510,000 S-10,000 2-4000 1500-3000 =21
Maitz up source Cityislg CibyEstgd coyisigs oy waker RO
Flow, (2% 26 - 45 GPK
Discharge 12-15 =M | 20-30 CPM 12-15 GFM

e | 10-05-06

FLOAWNDE BN 34 L3
KWW 3-L 36 surveyed



Steelcase - KWW Plant - Line 3-4 washer

Ly ullsons

Pretreatment Washer - Future State - Start up plan May 2007

City Water

Processed RO water - Virgin arch, counterflow make up
Process make up (as needed) from pressure side of pumg
Counter flow make up -fed as needed- to chemical stage|s)

Process flow to drain or Recycle r,
- - r o
oy
- - L
o
Stg 1 Stg 2 Stg 3 Stg 4
Pre-Rinse Chemical Rins= Rinse Recirc RO .
[cane Jmd%
[l OG0
[Temp E 100 CATY OVET CAITy e amo.
Cang =200 1200-50300 200-600 ==0 =2
[P, 5201 CEITW o2 mase Up s -Niow Tram4 C-Aow froms 3Epervml
Discharge 2 o & GPM |1'.=-1 'EF'"A.‘.l

FLIOWDH B0 54 XS
Hed ! 10-0s-06 KWW 3-4 Tubure state



Water “Footprinting” Results

v Water usage reduction — 80% less water required

- Steelcase currently at over 45 Million gallons
annualized savings!

v Waste stream reduction— 85% to 95% less discharge
- utilization of ‘counter flow’ loop to supply heated

stages reduces waste stream even further than
original usage reduction.



Other TCO Gains at Steelcase

v'Energy reduction — 30% to 60% reduction in
BTU’s required.

v Innovative chemistry — 20% to 30% less
volume. Only two systems left to change and all

USA systems on Non-phosphated chemistry.

v'Labor to maintain washer — >50% reduction



“Less” is greener and more profitable.

Less water, less energy, less chemicals, less
labor ... all add up to a more sustainable
process.

This is all about buying less, buying better, and
considering total impact along with total cost.

It’s also about asking our supplier partners to
be creative and expecting ourselves to be open
to new ideas.



th thk yoll.
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